Chitosan functionalized magnetic particle-assisted detection of genetically modified soybeans based on polymerase chain reaction and capillary electrophoresis.
The high quality of DNA template is one of the key factors to ensure the successful execution of polymerase chain reaction (PCR). Therefore, development of DNA extraction methods is very important. In this work, chitosan modified magnetic particles (MPs) were synthesized and employed for extraction of genomic DNA from genetically modified (GM) soybeans. The extraction protocol used aqueous buffers for DNA binding to and releasing from the surface of the MPs based on the pH inducing the charge switch of amino groups in chitosan modified MPs. The extracted DNA was pure enough (A(260)/A(280)=1.85) to be directly used as templates for PCR amplification. In addition, the PCR products were separated by capillary electrophoresis for screening of GM organisms. The developed DNA extraction method using chitosan modified MPs was capable of preparation of DNA templates, which were PCR inhibitor free and ready for downstream analysis. The whole process for DNA extraction and detection was preferable to conventional methods (phenol-chloroform extraction, PCR, and gel electrophoresis) due to its simplicity and rapidity as well as its avoiding the use of toxic reagents and PCR inhibitors.